Interaction of miconazole, ketoconazole and itraconazole with rat-liver microsomes.
The interaction of the antimycotics miconazole, ketoconazole and itraconazole with liver microsomes from untreated rats or from rats pretreated with phenobarbital or 3-methylcholanthrene, gave rise to type II difference spectra. The interactions of the antimycotics with control, phenobarbital-induced or 3-methylcholanthrene-induced microsomes were biphasic, except for the monophasic binding of ketoconazole to phenobarbital-induced microsomes. The N-demethylation of N,N-dimethylaniline, the O-demethylation of p-nitroanisole and the hydroxylation of aniline in microsomes from untreated and inducer-treated rats were lowered by miconazole and ketoconazole, the former being the more potent inhibitor. Control microsomes were less sensitive than induced microsomes. Itraconazole was almost devoid of inhibitory properties. The three antimycotics were non-competitive (mixed) inhibitors of enzyme activities in phenobarbital-induced microsomes. The Ki values were of the same order of magnitude as the Ks values, except for itraconazole. For the latter drug, Ki values were much greater than could be expected from the spectral studies. It is concluded that the antimycotics affect microsomal enzyme activities via a direct interaction of an azole-nitrogen with the haem group of cytochrome P-450. The interaction with mammalian cytochrome P-450 decreases from miconazole greater than ketoconazole much greater than itraconazole and is much weaker than the interaction of the antimycotics with yeast cytochrome P-450.